Purification of Plasmodium falciparum digestive vacuoles and partial characterization of the vacuolar membrane ATPase.
Plasmodium falciparum digestive vacuoles containing ferric oxide granules were purified from parasite homogenates by centrifugation on discontinuous sucrose gradients. Digestive vacuole membranes prepared by osmotic lysis and washed with KCl showed no detectable contamination by erythrocyte membrane proteins and only minimal contamination by non-vacuolar parasite proteins. Purified vacuolar membranes were 2.6-fold enriched in total parasite membrane ATPase activity. This ATPase was optimally active at pH 7 in the presence of at least 2 mM Mg2+. Ca2+ and Mn2+ were approximately 80-90% as effective as Mg2+, and Zn2+, Co2+ and Fe2+ also exerted some stimulatory effect. The vacuolar membrane also hydrolyzed GTP, UTP, CTP and ADP, but AMP and 3',5'-cyclic AMP were hydrolyzed only one-tenth as effectively as ATP. The ATPase was unaffected by vanadate, ouabain or oligomycin but was significantly inhibited by the proton pump inhibitors NEM and NBD-Cl. Of 6 antimalarial drugs tested, quinine and quinacrine were the most effective inhibitors and mefloquine was the least effective.